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STAGE BUILDING, WARNER BROS. 
STUDIO. 137' span timber trusses de¬ 
signed, fabricated and erected by Sumer- 
bell Roof Structures, Los Angeles. 


It's a Timber and Teco Job lor Warner Bros* Studio 


Even out in Hollywood where they do things in 
a big way, this stage building for Warner Bros. 
Studio is a stand-out job that has created much 
favorable comment. 

The fabricated trusses were built with TECO con¬ 


nectors. Just another example of the TECO system 
of building timber structures the modern way. 1 

Experienced timber fabricators are ready to quote 
on your present or postwar prefabricated timber 
requirements. Names on request. 



Monadnock Building, 681 Market Street, San Francisco • Telephone Garfield 6296 


SPECIFY TECO CONNECTORS 
SPLIT RINGS *SHEAR PLATES 
GROOVING TOOLS 


KEEP ME POSTED 


Alden K. Smith, 

E.S.M. } 


Monadnock Building, 



681 Market St., San Francisco 



Put my name on your mailing list. 



Name 



Firm 



Business 
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City State 
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Henry R. Free- 
ni a n, accountant 
with the firm of 
Seidmnn Scid- 

man, Los Angeles, 
attended Caltech 
in 1021-22 taking; 
courses in civil 
engineering. Cater 
li e s t u d i e d a c- 
counting sit Uni¬ 
versity of Cali¬ 
fornia, Berkeley. 
During the period 
of 1024 to 1037 
Mr. Freeman was employed l»y the 
County of Los Angeles in the sur¬ 
veyor’s office and roail department 
on title work and civil engineering. 
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M A X B. ALCORN 


Mr. Alcorn re¬ 
ceived the degree 
of bachelor of sci¬ 
ence in mechani¬ 
cal engineering 
from the Califor- 
ii i si Institute of 
T echnology i n 
1023. Since that 
time 1»«- has been 
employed by the 
Southern Califor¬ 
nia Teleph on e 
Company in Cos 
Angeles. For 
many years he lias been working on 
outside plant construction problems 
in the office of the chief engineer. 
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Robert B. Free¬ 
man received bis 
B.S. in 1032, M.S. 
’33 and Ph D. ’3« 
f r o m t li e C a 1 i - 
fornia Institute of 
Technology. He 
became associated 
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and was assistant 
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Dr. Chester Stock, 
professor of pale¬ 
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guided the prog¬ 
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logical research in 
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has contributed to 
the study of early 
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Dr. Stock has 
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studies under a John Simon Gug¬ 
genheim Memorial Foundation fel¬ 
lowship. 
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Spencer & Morris 


Established 1919 


82 Botli Street 
San Francisco 5 
YUkon 1941 


CLEVELAND TRAMRAIL 
Sarvica Casters 
and Trucks 


5649 Alhambra Ava. 
Los Angelas 32 
CApitol 5103 


A MIGHTY IMPORTANT 
FELLOW IN YOUR 
POST-WAR MATERIALS 
HANDLING PICTURE 


110 It N 


He’s the Spencer & Morris field man, ready 
to help you in the development of your han¬ 
dling installations for the extremely competi¬ 
tive era post-war. 

His job is to help solve your problems and he 
welcomes a tough assignment. 

Rely on him—as have many hundreds of man¬ 
ufacturers in the West for over 25 years— 
to recommend the CORRECT materials han¬ 
dling system, enabling you to cut down han¬ 
dling costs, and compete with the best of 


POWERFUL 


ELECTRIC TOOLS 


DRILLS 


HOLE SAWS 


BENCH 

GRINDERS 


SANDERS 


Engineers-Designers-Builders of Materials Handling Systems 


Backed by thirty-four years of 
practical experience in designing 
and building Portable Electric 
Tools, the naoie “Van Dorn” on an 
electric tool is your assurance that 
full value is yours — in practical 
styling, in advanced engineering, 
in productive service and in honest 
value. 


BUFFERS 


NUT 

RUNNERS 


VROMAN'S 

Sy: 3-1171 Ry: 1-6669 


Office Equipment 
1271 E. Colorado St. 


Books & Stationery 
469 E. Colorado St, 


SCREW 

DRIVERS 


INSURANCE BROKERS 


A complete 64 page catalog con¬ 
taining descriptions and specifica¬ 
tions will be sent on request. Write 
today! 


TRinity 8881 


W. P. STORY BLDG. 


LABORATORY 


ATKINSON 


Write for Bulletin Today! 
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Ralph B. Atkinson, '30 
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Attorneys at Law 
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The Month in Focus 


Progressive Education 

E DUCATION, like a good many other systems, is 
obviously getting ready for a postwar overhauling. 
There is probably no college or university in the 
country without its postwar policy committee which is 
earnestly considering revisions of entrance requirements 
and undergraduate, and graduate curricula, and trying 
to adjust college education more effectively to meet its 
responsibilities in the postwar world. Along with these 
specific plans, go controversies over the place of the 
humanities in college education, the place of the social 
sciences, and so on ad infinitum. 

It is good that these discussions should go on. It is 
good that higher education should scrutinize itself ob¬ 
jectively and critically from time to time. No system 
or systems of education can be perfect; and as long as 
we live in a dynamic world, education has the dual obli¬ 
gation of trying to improve itself and at the same time 
make the necessary adjustments to the changing social, 
political, and economic complex of which it is a part. 

In the present self-examination, however, there is one 
disturbing factor. A good many of the problems which 
are perplexing higher education prove, upon analysis, 
to have originated in certain deficiencies of the secondary 
school system. That is, the colleges and universities are 
forced to make one of three choices. First, they may 
maintain what they believe to be satisfactory entrance 
standards, and in so doing automatically eliminate a 
large number of potentially desirable but ill-prepared 
students. Second, they may attempt to remedy deficien¬ 
cies in preparation by making room in their own curri¬ 
cula for work that should have been completed earlier, 
but this can be done only by sacrificing necessary col¬ 
lege-level work. Third, they can lower their sights all 
along the line, take high school graduates as they come, 
dilute the content and the quality of the college curricula, 
and make the best of a bad bargain for eight semesters. 

For a place like the California Institute of Technology, 
the problem is particularly serious: and though the first 
choice is obviously the best, it is not actually satisfac¬ 
tory. It is disturbing to know that the public school 
systems in two prosperous middle western stales do not 
provide sufficient mathematics to enable their graduates 
to qualify for admission to the California Institute. It 
is disturbing to know that throughout the southeastern 
part of the United States the students of most of the 
high schools are so ill-prepared that they have little 


chance of passing the Institute’s entrance examinations 
without special coaching. In general, the service train¬ 
ing programs at the college level have shown a woeful 
deficiency in the preparation of the students assigned to 
them, not only in mathematics and the exact sciences but 
in everything that requires application and a reasonable 
amount of earnest work. 

In fixing the primary responsibility for this unfor¬ 
tunate state of affairs, the blame is usually put at the 
door of “progressive education.” But the term “pro¬ 
gressive education” can mean a variety of things. In 
one sense, any education that seeks continually to better 
its content and its procedures is progressive; and no one 
can have any quarrel with that kind of progressive edu¬ 
cation. But, unluckily, in the past two decades the term 
has been identified with a particular theory of education, 
applied especially to the grade schools and high schools, 
the proponents of which gained the advantage of appro¬ 
priating for their special theories the desirable word 
“progressive” — a strategem which had the effect of 
stigmatizing, as an opponent of progress, anyone who 
questioned them. 

“Progressive education,” in this specialized sense, has 
a good deal to say about developing the whole individ¬ 
ual and realizing his or her potentialities. In practice, 
this means using interest as the primary incentive in 
learning, and learning through doing. At its best, this 
probably means a wise stimulation and guidance of 
interest. At its worst, it means a superficial dipping into 
a variety of subjects, guided by a vagrant and undis¬ 
ciplined fancy that veers to a new interest every time 
it is threatened with the necessity of real work and 
study. At its worst, progressive education produces in 
the high schools the “science course” which consists of 
an agreeable Cook’s tour of chemistry, physics, biology, 
etc., without the humdrum discipline of problems and 
laboratory training. It detours around everything that 
threatens to be “hard,” and it produces students who are 
indignant at being expected to do any work outside the 
classroom and resentful when they are required, as they 
say, to “learn something.” Unfortunately, the products 
of progressive education at its best are hardly more 
numerous than the righteous in Sodom. 

Perhaps the liberal arts colleges can take the average 
product and make something of it. If so, all honor and 
credit to them. It is more than the California Institute 
can do. or any self-respecting technical and scientific 
(Continued on Page IS) 
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Progress with Roads 


T HE volume of information and 
discussion concerning postwar 
planning is indicative of the 
importance and interest in this 
subject. Much of the material pub¬ 
lished relates to public works and. 
in many cases, to the specialized 
field of highway construction. It 
may be of interest to consider in 
restrospect some of the historical 
developments in roads and road building which have 
shaped the progress of civilization: and to trace the 
progress of this field of engineering from the humble 
trails of primitive eras to the gigantic undertakings of 
the present time. 

The importance of roads in social and economic prog¬ 
ress has been recognized by many historians. Adam 
Smith, in his Wraith oj Nations , said. “Good roads .... 

•Robert Louis Stevenson, I’ailima Letters. Address to the Chiefs on the 
opening of the Road of Gratitude (Samoa). October, 1894. 


by diminishing the expense of car¬ 
riage. put the more remote parts 
of the country more nearly upon 
a level with those in the neigh¬ 
borhood of the town. They are 
upon that account the greatest of 
all improvements.'’ This estimate 
was also subscribed to by Macau¬ 
lay, who wrote in his Stale of 
England in 1585. “The chief cause 
which made the fusion of the different elements of so¬ 
ciety so imperfect, was the extreme difficulty in passing 
from place to place. - ' Even a cursory study of the civ¬ 
ilizations of the past shows that when empires were grow ¬ 
ing and thriving, roads were constructed and maintained 
to all sections of the domain. When they were on the 
decline, roads deteriorated and fell into disrepair. But, 
though empires have grown, nourished and faded away, 
mankind as a whole has steadily progressed upward. Ac- 
companying this upward human progress has been the 


By HENRY R. FREEMAN 

"Our road is not built to last a thousand years, 
yet in a sense it is. When a road is once built, 
it is a strange thing how it collects traffic, how 
every year as it goes on, more and more people 
are found to walk thereon, and others are raised 
up to repair and perpetuate it, and keep it alive*." 





Illustration taken from "Histoire des Grands Chemin de I'Empire Romain" by Nicolas Bergier, Brussels, 
1728, showing Roman military highway. (Photos on pages 4 to 7 courtesy of Public Roads Administration). 
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To this day long stretches of roads built by the Romans 1900 years ago are still in use. This view shows 

the Appian Way in Italy, circa 1912. 


progress in roads. Whether the chicken of social and 
economic advancement came before or after the egg of 
better roads is of little moment. What we are really 
interested in is the historical progress of roads. 

WILD SAME TRAILS 

Probably the first roads were the game trails made by 
wild beasts. Of course this is conjecture, as no road ol 
this type could endure as such; but it is substantiated 
by explorations in the less civilized countries of today. 
In the depths of Africa, for example, the elephant trails 
provide easy paths through otherwise impenetrable for¬ 
ests. And in the early colonization of America, explorers 
and later settlers followed Indian trails which in turn 
followed buffalo roads and other game paths. It would 
be natural for primitive man to follow these paths, for 
they led him to his primary needs, food and water. More¬ 
over. he was without adequate tools to hew his own roads 
through the underbrush, even though he might have had 
the inclination. 

As primitive man became fixed in his abode, his early 
paths became more permanent. Continued passage of man 
and his domesticated beasts of burden between homes and 
early settlements gradually heat down the soil and gave 
us what must have been our first real roads. As definite 
roads between settlements emerged, it is probable that 
they first appeared on the higher ground or ridges. This 
may have been for one or all of several reasons. W ater 
gathered in the valleys, forming bogs and swamps. Trees 
and underbrush grew thickest in the valleys, making it 


difficult to clear a road with primitive tools. The more 
open higher ground gave the traveler greater vision, re¬ 
ducing the danger from ambush by enemies. At any rate, 
history's oldest recorded roads are along the higher 
ground in southeastern England, following for the most 
part the crests of the hills, and are known as ridgeways. 
Evidence points to the fact that these early roads were 
of Neolithic date and were made by the people who, dur¬ 
ing the Bronze Age, built the sun temple at Stonehenge. 

Most of these roads are identified today by level 
stretches of short sparse grass through fields where the 
rest of the grass grows thicker and taller. The mass action 
of centuries of travel so compacted the soil that even 
today vegetation cannot grow with any luxuriance. Where 
traffic was confined to one narrow course, the track shows 
up as a groove worn into the ground. The depth of the 
grooves varies, hut on one hard limestone hill near 
Gloucestershire and W orcestershire the road w as cut 
down in places to a depth of 10 feet. One authority esti¬ 
mates that this wearing down took place at the rate of 
two inches per century. In his opinion, the road would 
have been started about 10,000 years ago and was used 
for 6.000 years. 

It is thought by some authorities that these early ridge¬ 
ways and the later harrow-ways (which followed the 
easier slopes between the valleys and the ridges) were 
a part of an early trade route over which tin was trans¬ 
ported from the west of England to boats which took it 
to the coast of France on its journey to the center of civ¬ 
ilization around the Mediterranean. This conjecture seems 
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Photograph of model showing engineering methods 
used by the ancient Romans in constructing the 
Appian Way. 


roadmaking from Carthage. But though Carthage may 
have had paved roads, no physical evidence remains. 
And so the general credit for the first improved road 
system goes to the Romans. Alexander the Great con¬ 
quered the known world, but with no roads the empire 
fell to pieces soon after his death. The Romans also built 
a great empire by conquest but kept it after the conquest. 
And the main reason for its long existence was the sys¬ 
tem of paved roads which linked the heart of the empire 
at Rome with the outermost reaches of the conquered ter¬ 
ritory. To this day, 1900 years after they were con¬ 
structed, long stretches of the roads built by the Romans 
are in existence, and still in use (although not acceptable 
for modern motor traffic). 

China also had its early system of paved roads, un¬ 
doubtedly a cogent reason for the greatness of the early 
empire. The imperial system was paved with large flat 
stones and included bridges across rivers and tunnels 
through mountain crests. Slopes of the mountains were 
climbed by broad flat stairways with steps low enough 
to accommodate burdened mules, but there is no indica¬ 
tion of wheeled vehicles. Connecting this 2,000-mile im¬ 
perial system were hundreds of miles of well-kept earth 
roads and bridle paths. 

In the western hemisphere the most remarkable of the 
early roads, considered by some authorities to be one of 
the engineering marvels of the wrnrld. is the Inca road 
system of Peru. The main road traversed some of the 
roughest country in the world and extended for 2,000 
miles from Ecuador to Central Chile. One modern writer 
says that it makes “the famed Roman roads appear like 
mere lanes in comparison." It crossed 15.000-foot moun¬ 
tain ranges by easy grades, tunneled through mountains, 
crossed deep chasms on suspension bridges, shallow lakes 
on causeways, and was surfaced for much of its length 
with a sort of asphalt. In addition to the main north 
and south road in the mountains, a parallel road ex¬ 
tended along the sea coast, and the two were connected 
by frequent laterals. 

MODERN ROAD EVOLUTION 

By far the greatest era of road building the world has 
ever seen is the present. Its development parallels social, 
political and economic advances which were considered 
wild dreams even in the early days of our own machine- 
age. Following the decline of the Roman Empire and 
during the Middle Ages, road building and transporta¬ 
tion were at a low ebb. Apparently most land travel 
was done on horseback and so paved roads were con¬ 
sidered unnecessary. As the wheeled vehicle came into 
use. it became necessary to do something to stop dust 
in dry weather and prevent mud in wet. Gravel and loose 


plausible because man in his upward climb gradually 
emerged from the stage of direct appropriation into the 
pastoral and agricultural stages in which it was necessary 
that he have a fixed abode. And a corollary to his be¬ 
coming fixed as to place of habitation is the certainty 
that he would have to import materials and supplies 
which W'ere scarce or non-existent in his territory, giving 
of his own surplus in exchange. At any rate, from the 
dawn of history there have existed general routes along 
which flowed traffic for the purpose of trade. Some of 
these, in addition to the one across England for tin, were 
the routes across central Europe to the Baltic for amber, 
routes across Arabia to Afghanistan for lapis lazuli, and 
the routes across Asia to China and the Far East for 
silks and spices. Originally travelled by individuals 
seeking to replenish their own supply of the necessary 
commodity, and later probably by groups who were sent 
to obtain a supply for a tribe or clan as they are in 
Australia today, these routes were established and gen¬ 
erally located. Later as trade became a business and 
large groups of men and animals, or caravans, travelled 
together, the routes became localized and more nearly 
approached our conception of a road. 

As far as we know", none of these prehistoric roads 
were improved as we think of improvement today. At 
the dawn of history, w r hat we have so far termed roads 
were nothing more than general trails outside the limits 
of the towns and cities, where the road was beaten out 
by the traffic itself. And hand in hand with that lack of 
improved roads goes the fact that no prehistoric civiliza¬ 
tion left any great imprint of its might. 

ROMAN, CHINESE AND INCAN ROADS 

Credit for making the first improved road generally 
is given to the Romans; but there w r ere improved roads 
before them. The oldest known paved road w T as built 
by the Egyptian King Cheops, about 3000 B.C. He 
needed a solid track over which to convey the limestone 
blocks of which he built his huge pyramid. The builders 
of Mesopotamia and Chaldea must have needed paved 
roads for transportation of their building materials over 
surrounding soft ground. Short paved roads were built 
in early times in Crete, the island of Skyros, and at 
Cyrene. But all of these early paved roads were short and 
usually served a special purpose. The credit for the 
first improved system of roads belongs either to the 
Romans or to the Carthaginians. The latter are reported 
to have made a system of stone paved roads in the fifth 
century B.C., and it is said that Rome learned its art of 
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rock were first used, hut were not satisfactory. A hard 
surface of some kind was needed. It w'as not until the 
18th century that this advancement came. Then Tresaguel 
in France and Telford and McAdam in England and 
Scotland developed methods of hand-placing broken 
stone of comparatively small but uniform size on a pre¬ 
pared road bed or subgrade. With some modifications, 
this type of surfacing has come down to us in the form 
of our present macadam pavement. 

The use of macadam pavements quite revolutionized 
road building in Europe in the 18th century and proved 
entirely adequate for slow-moving, horsedrawn traffic, 
but with the advent of fast-moving machine traffic the 
early macadam surfaces failed, and it w'as necessary to 
build a more homogeneous pavement. Tire development 
progressed to the present hard surfaced road, made ba¬ 
sically of sand and rock, but held together by some 
cementing agent in an integral surface, as seen in our 
cement or asphaltic concrete paved roadways. Some form 
of cement or asphalt road may be found in almost every 
part of the world today. 

AMERICAN ROADS 

Anthropologists tell us that, in its prenatal existence, 
the embryo exhibits the entire life history of its species. 
In the same manner, the entire history of the develop¬ 
ment of the road can be seen in the growth of our 
American road system. Early settlers in our country 
found only game paths and Indian trails, which they 
appropriated to their own use. As more colonists came 
and settlements grew up in the interior, many of these 
early trails were widened and cleared, becoming regu¬ 
larly traveled roads. Braddock’s road and Boone’s wil¬ 
derness road are examples of early made roads which 
followed earlier Indian and game trails. As the frontier 
pushed further westward and the Pacific coast was set¬ 
tled, regular trade routes appeared. Who has not heard 
of the Santa Fc Trail or the Oregon Trail or the Over¬ 
land Route? In the early days, these were not roads as 
they are today, but just general routes entirely compar¬ 
able to early historic trade routes of Europe and Asia. 


Settlement of the country continued and trails and 
routes were crystallized into roads, just as dusty and 
muddy as European roads of the Middle Ages. American 
roads were ready for paving almost as soon as those of 
Europe. Outside the cities and larger towns, however, 
paving of country roads did not take place as soon as 
in Europe. An English traveller as late as 1891 reported, 
"The greatest surprise in my visit to the United States 
was the poor condition of a majority of the roads!” The 
principal reason for this condition in America was the 
development of the steam train. The vast distances in 
our country and the comparative speed and cheapness 
of travel by rail or water made paved rural highways 
appear to be unnecessary luxuries away from the larger 
centers of population. 

Paving of the American road system did not receive 
much backing until the bicycle and. almost immediately 
thereafter, the automobile, captured the fancy of the 
travelling public in the 1890’s and early 1900’s. But 
from that time on the improvement of America’s road 
system has proceeded at an increasing tempo, first by 
grading and oiling, then by the construction of macadam 
pavements, and finally by the construction of concrete 
surfaces. It may be surprising to those who are accus¬ 
tomed to speed smoothly over our highly developed 
county and state roads today, to learn that the first mile 
of rural concrete pavement in the United Slates was con¬ 
structed only 36 years ago in 1908, in Wayne County, 
Michigan. Today there are over 400,000 miles of paved 
roads in the United States, exclusive of city streets. In 
1908, a transcontinental trip made in from 60 to 90 day r s 
was a fast trip for a non-professional driver. 

ROADS OF THE WEST 

The tremendous increase in road facilities throughout 
the United States is typified by the progress made in 
California toward improvement in transportation. The 
early use of the automobile brought home the fact that, 
although there were many well improved roads in the 
state, they were in isolated and unrelated groups around 
the larger centers of population. There were no improved 


AT RIGHT: 

Another view of the Ap- 
pian Way in Italy, show¬ 
ing the great Roman 
Road as it appears in the 
20th Century. 
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Cahuenga Pass Freeway—part of southern California's 
system of modern roadways. 


routes joining these larger centers and unifying them 
into a homogeneous commonwealth. The first step toward 
correcting this situation in California was taken by the 
state legislature in 1895 when an act "to create a Bureau 
of Highways and prescribe its duties and powers and to 
make an appropriation for its expenses” w r as passed. 
The bureau, consisting of three “good road” enthusiasts 
appointed by the governor, purchased a team of horses 
and had a special wagon made. During the remainder 
of 1895 and 1896 they drove over 7,000 miles through 
every county in the slate, studying existing roads and 
methods of improvement. In 1896 the bureau recom¬ 
mended a system of state highways embodying the basic 
features of the highway system of today. 

Beginning with 65 miles of state road in 1895 (the 
Placerville-Lake Tahoe Road), the state system has 
steadily grown to where it now includes approximately 
14,000 miles of highway. The continual expansion and 
improvement of roads has required large expenditures 
of money. Early construction w r as financed by meager 
appropriations by the slate legislature, supplemented 
occasionally by county aid from sympathetic boards of 
supervisors. However, such appropriations were not 
adequate to permit the rapid expansion of the system 


required bv the increasing number of motor vehicles. In 
1910 the people of California voted $18,000,000 in bonds 
for paving two main trunk highways extending from 
Mexico to Oregon. In 1916 an additional $15,000,000 
was voted and in 1919 another bond issue was voted for 
$40,000,000. Even an authorization of some $73,000,000 
over a period of nine years did not fulfill the demands 
for more and better paved roads. 

The financing of road construction with bond issues 
was recognized as inadequate. Several states formulated 
the policy of obtaining money for roads by taxing gaso¬ 
line used in vehicles operating on the highways. Oregon 
instituted this procedure in 1919 and California in 1923. 
By means of the gasoline tax all the state highway work, 
most of the county road work, and much of the city 
street work has been financed. 

One of the most progressive steps in the development 
of our modern highway system is the introduction of the 
freeway or limited access road. This type of design has 
been brought about through pressure created by the ever 
increasing volume of motor traffic, just as the original 
highways were made necessary by the progressive de¬ 
mands for this same means of transportation. These rela¬ 
tively high speed arteries appear to offer material ad¬ 
vancement over our previously conceived ideas of trans¬ 
portation. One can even speculate as to their competi¬ 
tion in some degree with air transportation. Or it might 
be better to say they offer the link which will draw sur¬ 
face and air transportation closer together. 

There are still a number of unsolved, unknown, or 
untried factors concerning freeway design. What are the 
possibilities in relation to mass transportation? What 
added features must be included if the freew r ay is to be 
used for mass transportation? What speeds may be ex¬ 
pected both from the standpoint of safety and from that 
of postwar automobile and truck design? How far will 
freeways go in competition with short haul airways? 
They are exceedingly expensive, so we are concerned with 
the extent to w'hich they are economically justified. There 
are. no doubt, many enthusiasts who believe they know 
the answers, but the more conservative require a more 
complete demonstration before venturing to write the 
ultimate formula. 

As all types of modern transportation methods pro¬ 
gress and develop, we are impressed with the idea of 
(Continued on Page Id) 


At Right: 

In Cahuenga Pass, mod¬ 
ern treatment of grade 
separation and highway 
intersection. 
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A special type of rooter plow used in opening a slot and later placing a cable six feet deep. The heavy 

steel ropes are attached to tractors outside the picture. 


Buried Voice Channels 

By MAX B. ALCORN 


B URIED telephone cables are a logical development 
from the needs of telephone service and the ad¬ 
vancement of telephone art. In the early days of 
telephony, the need for a cable with many wire voice 
channels to carry the voice currents within communities 
was imperative since the practical limit of bare wires on 
a pole line was soon reached in congested metropolitan 
areas. After a number of attempts, including the placing 
of copper wires within individual glass tubes, a cable was 
developed which provided satisfactory service. Following 
the pattern set with aerial wires, cables were placed ex¬ 
clusively on poles at first. Then as the telephone system 
grew, the aerial cables around large central offices be¬ 
came so numerous that they presented a new problem of 
congestion. The answer, of course, was to place the 
cables underground. Conduits of various types were used 
in order to provide for future cables without making a 
new excavation for each cable. This course of develop¬ 
ment through the years has resulted in the extensive and 
expensive underground network of conduits and cables 
found in all large cities today. 

Between the large cities or toll centers somewhat the 
same history has been repeated in a slightly different 
form. First, open wire lines carried the messages of those 
few people who wished to talk long distances. As the 
city-to-city traffic increased, it became obvious that the 
number of wires between cities could not economically 
be increased sufficiently to provide circuits for all those 
who wished to talk at one time. Carrier systems (a de¬ 
tailed discussion of which is beyond the scope of this 
article) were developed to provide two or more voice 
channels per pair of wires. Even though it became pos¬ 
sible to transmit as many as 16 voice messages and two 
telegraph messages simultaneously over one pair of 
wires, the demand grew to such extent that the use of 
open wire was no longer economical. Again cable re¬ 
placed open wire on congested routes. 

Cable is less subject to service interference than open 
wire. Such interference may be the result of storms, acci¬ 
dents, or physical wear. Underground cable, too, nor¬ 
mally provides greater service insurance than aerial 
cable. However, the placing of underground cable is 
much more expensive because of the conduit system, the 
resultant short cable lengths, and the high splicing costs 


involved. As there is less likelihood of service interrup¬ 
tion on underground cable than on aerial cable, the logi¬ 
cal development in reducing costs was to eliminate the 
conduit system and place the cable directly in the ground. 
The ultimate in this direction, of course, is the burying 
of the cable in the ground without making any excava¬ 
tion in the ordinary sense of that word. 

TYPES OF BURIED CABLES 

A number of types of buried cables have been produced 
for different purposes and different conditions. The 
simplest type of buried cable is made of paper-covered 
copper wires twisted in pairs and enclosed in an extruded 
lead sheath which is in turn wrapped in asphalt-impreg¬ 
nated jute. To prevent damage by rodents, particularly 
gophers, a steel tape about 0.01 inch in thickness may 
be wound as a helix over the cable sheath before the jute 
covering is applied. A heavier steel tape is used on an¬ 
other type of cable to furnish more mechanical protec¬ 
tion against possible damage from future excavation op¬ 
erations. Both of these steel tapes provide some measure 
of shielding against electrical induction. Where stray- 
ground currents are known to exist or are expected, an 



Stamped and welded sheet metal cable reel. A 
type commonly used for telephone cable. 
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insulating thermoplastic coating may be used over the 
steel tape. Otherwise, electrolytic action may produce 
holes in the lead sheath at the points where the current 
leaves the cable and returns to the earth. When the insula¬ 
tion is ineffective or damaged, it may he necessary to 
maintain the sheath at a negative potential relative to the 
surrounding earth through the use of “cathodic protec- 
tion“ such as is used on oil or gas pipe lines. 

The newest type of buried cable is the so-called coaxial 
cable. The coaxial cable has conductor pairs which con¬ 
sist essentially of single copper wires in hollow copper 
tubes. A pair of coaxials can now be equipped to trans¬ 
mit nearly 500 simultaneous conversations by means of 
different carrier frequencies. 

SELECTION OF ROUTE 

A number of factors are involved in the selection of 
the route for a buried toll cable. Such features as acces¬ 
sibility, terrain, right-of-way, cost of construction and 
maintenance, soil, permanence, other utilities, hazards, 
etc., must be given full consideration. After a study of 
available maps, an aerial survey is sometimes made to 
determine the most feasible route. Aerial photographs, 
with the modern aids to reading them, have proved to be 
valuable in engineering cross-country cables. With the 
approximate route traced on the aerial photograph 
mosaic, the actual location for the cable is explored and 
staked on the ground. The normal right-of-way is about 
15 feet wide, which allows ample room for plowing in 
several cables without endangering existing cables. 
Buried cables may be placed by hand or machine trench¬ 
ing or by plowing. The latter method is the most eco¬ 
nomical for long toll cables. 


CABLE PLACING PLOW TRAIN 

The cable plow train consists of several heavy duty 
tractors, the cable placing plow, and one or more cable 
reel trailers. The plow used in placing buried cable is 
essentially a two-wheeled vehicle with a Hat share or 
blade enclosing a tube through which the cable travels. 
The tube is about three and three-quarters inches wide 
and terminates at the rear of the share near the base. In 
principle, the cable slides through the tube and lies on 
the bottom of the furrow or trench made by the share as 
it is pulled through the earth. One or two cables one to 
two and one-half inches in outside diameter may be 
placed in the same trench at one time. However, the 
equivalent of four cables may be plowed in when chang¬ 
ing reels, since the lead ends of the two new' cables are 
clamped to the tail ends of the two cables already placed. 
(The overlap of the two cables provides the ends for 
splicing later.) Besides the four cables, the tube is 
equipped to pass as many as three copper shield wires at 
different depths in the trench. 

Pneumatic tires normally are used on the plow, but 
when soft marshy ground is encountered skid plates may 
be attached and the plow pulled through as a sled. 
( ables have been plowed into the bottoms of small 
rivers by actually towing the plow across under water. 

If the ground is hard or if the cable is to be placed 
deep, it is necessary to make preliminary cuts through 
the earth ahead of the plow train. These cuts can be 
made by the same type of plow as that used to place the 
cable or by a special rooter. Occasionally it is necessary 
to make several passes over the same route in order to 
cut the trench to the proposed cable depth. A trench six 



Preparing to load a new reel of cable among western hills. The gas tank on the side of the plow supplies 

pressure for the oil sprayer. 
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feet deep in rather heavy soil required five 110-horse¬ 
power tractors to pull the rooter plow. Where the going 
is easy, the rooter and cable placing plow may be com¬ 
bined in one train and the cable placed in one trip over 
the route. 

The tractors are usually of the 110 horsepower Diesel- 
engine type, weighing some 40,000 pounds and capable 
of a maximum drawbar pull of about 30,000 pounds on 
the lever. One tractor is attached to the plow through a 
shear pin with a breaking point of 72,000 pounds. This 
tractor is usually equipped with a four-drum winch, each 
drum independently controlled and capable of a 6,000 
pound pull. Steel ropes on these drums are used to raise 
and lower the plow share, load cable reels on the trailers, 
etc. 

Additional tractors usually are required to pull the 
plow. When rooting, one tractor may aid by pushing the 
rooter from the rear. Extra tractors on the front of the 
train are connected with individual one inch or one and 
one-eighth inch steel ropes. One tractor is equipped with 
a large heavy duty winch with a capacity of 70,000 
pounds. This winch is used to pull the train across soft 
terrain. Occasionally situations are encountered which 
will not provide sufficient traction to move the train or in 
extreme cases, even support the heavy tractors. In such 
terrain, the winch tractor is moved ahead to solid ground, 
anchored, and used to pull the train across. Train speed 
in either rooting or cable placing is about that of a brisk 
walk, approximately two and one-half miles per hour or 
lower. Under good conditions three miles of cable can 
be placed in an eight-hour day. 

The cable reel trailers are towed behind the plow and 
the cable rolled off the reel directly into the tube of the 
plow share. The trailers are equipped with track-type 
treads in order to facilitate negotiation of any type of 
soil. Cable reels are loaded onto one type of trailer with 
a winch rope from the tractor winch to a boom which 
lifts the reel into place. In another type, the trailer has 
a “jack knife” action which in operation places the 
saddle under the spindle through the reel and raises the 
reel off the ground when the pinned members are 
straightened out again. 

The type and size of the cable reel depend upon the 
type, diameter and weight of the cable. Some reels are 
sufficiently large to carry approximately 4,000 feet of 
cable, making a total load of about 10,000 pounds. Wood 
reels are being replaced with steel reels. One type has 
the reel rims formed from welded rolled steel shapes, 
while a second type has sheet metal rims with pressed 
ribs. Heels of all types make many round trips across 
the United States from the Eastern cable factories to the 
Pacific Coast. In prewar times much cable was shipped 
bv boat through the Panama Canal to the western states. 

The friction between the impregnated cover on the 
cable and the plow share tube is sometimes relatively 
high. This is increased by the inertia of the reel and the 
friction of the reel turning on the spindle. When two 
cables are being placed, the one on the inside of the 
curve going through the plow may show a tension as 
high as 5,000 pounds as it passes. Such a high value is 
quite undesirable from both the mechanical and the 
electrical points of view. To reduce the tension below a 
safe maximum of about 1,000 pounds, oil is sprayed on 
the cable as it enters the plow share. Nitrogen or com¬ 
pressed air is used with a pressure feed oil tank to spray 
approximately four gallons of oil on every mile of cable. 

Since the rooter and the plow disturb the soil for some 
distance on each side of the trench, a mold hoard is some¬ 
times attached underneath the cable reel trailer to force 
the earth back into and over the trench. The auxiliary 
tractor which delivers the cable reels follows the plow 



Splicer finishing a "wiped joint” over a splice. Cables 
bending away from the main cable are stubs to loading 
coil cases which are buried in their shipping boxes. The 
splice will be covered with a metal mesh and a protective 
covering before the pit is filled. 

train and compacts the earth under its tracks as well as 
providing extra motive power when required. 

EQUIPMENT BURIED WITH CABLE 

After the sections or reel lengths have been plowed 
into place, pits are dug at the junction points and the 
cable spliced together to form continuous circuits. Elab¬ 
orate and accurate electrical tests are made at certain 
splices to assure good transmission characteristics of the 
circuits when the whole project is completed. At the 
splice points various supplementary equipment may be 
added to the cable, such as gas pressure apparatus, elec¬ 
trolysis test wires, or loading coil cases. All of the equip¬ 
ment buried is coated to protect it against the action of 
soil chemicals. When the work in a pit is finished, the 
soil is replaced and the location marked with a monu¬ 
ment. 

Monuments or markers are placed along the route of 
the cable to identify its position. This is necessary where 
the cable cuts across country in order that its location 
may be determined readily by those excavating in the 
vicinity of the cable and by cable maintenance men in 
case of trouble. Electrical means of locating the cable 
are sometimes used, but even then the markers are help¬ 
ful because they reveal the line of the cable and provide 
reference points. Vacuum tube equipment is also avail¬ 
able to determine the location and the depth of the cable 
within a few inches, if precise information is required. 

CURRENT ON CABLE SHEATH 

The normal depth of plowing is approximately 18 to 
36 inches. However, several sections have been placed at 
a depth of six feet. The depth is determined by the type 
of surface operations which may he expected and the 
(Continued, on Page 16 ) 
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STEEL IN THE WAR 

By ROBERT B. FREEMAN 


T HE war has created many new problems for the steel 
industry which have been and are being met with 
success due to foresight and a firm foundation of 
knowledge and experience established in peacetime 
years. The steel industry’s productive capacity has met 
the "test” and undoubtedly has played a major part in 
the Allied victories to date. 

MANAGEMENT PROBLEMS 

Aside from the more commonly known problems which 
have confronted all industries, including the training of 
new 1 and inexperienced workers, labor shortages, various 
restrictions, etc., the steel companies have had to operate 
with no increase in steel prices, due to O.P.A. regula¬ 
tions pertaining to commodities which were well estab¬ 
lished and at the same time with greatly increased op¬ 
erating costs. 

In order to assure availability of specific products at 
the required time for war production, it was necessary 
for the government, through the War Production Board, 
to designate what products should be produced by indi¬ 
vidual manufacturing concerns and at what time it 
would be necessary to complete these directions. For 
that reason certain producers who in normal times have 
been able to adjust their product mix or variety of prod¬ 
ucts so that a satisfactory return on their investment 
could be obtained are now meeting government direc¬ 
tives which may require them to operate to a large de¬ 
gree on products which are economically undesirable. 

NE STEELS 

In spite of these handicaps, and in fact, because of 
some of the shortages in materials and other restrictions, 
great strides have been made by the industry in the pro¬ 
duction of steel. The so-called NE (National Emerg¬ 
ency) steels were developed through the joint efforts of 
the American Iron and Steel Institute and the various 
steel companies as substitutes or equivalents for the vari¬ 
ous higher alloy SAE (Society of Automotive Engineers) 
steels previously used so universally. 


This development was necessitated by the loss of 
sources of supply of some of the alloys required for the 
SAE steel analyses and the increased tonnage of alloy 
steel required for the war program. The basis for these 
NE alloy steels, which in many cases are called triple 
alloy steels because they contain three alloying consti¬ 
tuents, is that low percentages of several alloys will give 
the same hardenability or increase in physical properties 
as larger amounts of one or perhaps two alloys. For 
this reason, the residual alloy content of steel scrap may 
be utilized and enormous quantities of virgin ferro-alloys 
retained or conserved for specific application where the 
triple alloy NE steels may not be applicable. The latter 
steeis have proven so successful in many applications 
that they may continue in use in the postwar period. 
These grades of alloy steels, however, require careful 
and rigid control in their production as well as in their 
treatment and fabrication. 

Advantage is taken of the alloy content of the scrap 
steel which is used with pig iron to produce new steel 
lor these grades. On this account, careful segregation of 
scrap by all users and fabricators of steel in order that 
it may be returned to the open hearth or electric fur¬ 
naces for the production of new steel is required. Alloy 
content in plain carbon steel is as undesirable as the 
lack of alloy in the alloy steels. 

SPECTROGRAPHIC ANALYSES 

In order to obtain adequate control within narrow 
limits of several alloys in these steels, several plants are 
using the spectrograph for analyses which are taken 
prior to the time the steel is ready to he poured. By 
the use of these instruments great savings in time and 
economies in operation are effected as well as the im¬ 
proved control of quality. In addition, where harden¬ 
ability of the steel is of primary importance, harden¬ 
ability tests are being made on the open hearth or elec¬ 
tric furnace floors so that adjustments can be made to 
the steel prior to pouring in order to obtain the required 
hardenability of the finished product. 



Columbia Steel works at Geneva, Utah. 
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Close-up view of the steel works, Geneva, Utah. 


Scrap receipts are also being checked for alloy con¬ 
tent with the use of the spectrograph at several plants 
where considerable quantities of alloy scrap are avail¬ 
able, in order to maintain adequate control of this con¬ 
stituent of the furnace charge. Bv these means our pre¬ 
cious alloys are being conserved and are going into the 
steels in which they are required rather than into the 
steels in which they are contaminants. 

SPECIAL ADDITION AGENTS 

In addition to the NE steels, new developments have 
been progressing rapidly in the use of special addition 
agents in plain carbon steel. These agents usually con¬ 
tain boron and are made in various combinations of 
various elements. Steels treated in this manner can be 
beat treated to develop higher physical properties with 
only a very minute amount of the special alloy present. 
These steels as yet have not been universally adopted 
because of the difficulty in maintaining close control of 
the distribution of the minor constituents, which has 
sometimes resulted in erratic physical properties from 
bar to bar and heat to heat. Continued experimentation 
is being carried on with these grades of steels and there 
is little doubt that satisfactory operating procedure will 
he worked out to take advantage of llie.se relatively cheap 
methods of improving physical properties, particularly 
hardenability. 

Although, in general, the number of types and grades 
of alloy steels has decreased on account of the simplifi¬ 
cation program, several new combinations have been in¬ 
troduced for specific applications. There is no doubt 
that the war added impetus to the wide and general use 
of some of the triple alloy steels, affording experience 
and data which would have been slow to accumulate in 
normal times. This use afforded an excellent means of 
proving in a practical way the results of metallurgical 
research which had been done prior to the emergency. 

LOW ALLOY VS. HIGH ALLOY STEELS 

In the writer's opinion, one of the most important 
contributions is the realization by the metallurgical field 


at large that the combination of several alloys in low 
ranges is more effective in regard to hardenability and 
increasing physical properties than one or even two al¬ 
loys of considerably higher content. Improved heat 
treatment control has been required to obtain the mini¬ 
mum requirements with lower total alloy contents. 

Progress in heat treatment, therefore, has been rather 
rapid during the war period, due to the restrictions on 
the use of alloy steels, particularly in regard to alloy 
contents for particular applications. It has been the 
practice in some industries and in many of the smaller 
manufacturing plants where adequate heat treating facili¬ 
ties for precise control were lacking, to use steels of 
relatively high alloy content so that the required physi¬ 
cal properties could he obtained without precise heat 
treatment. The additional cost of the alloy content was 
paid in the absence of adequate heat treating facilities 
and control. The shortage of alloys made it necessary 
to prevent this type of operation, and as a result of the 
restrictions on the various grades of steel it was neces¬ 
sary for improved heat treating practice to be exercised 
by practically everyone concerned. The foundry indus¬ 
try was an example of this type of practice where normal 
facilities for heat treatment included air quenching or 
annealing. Rapid strides in liquid quenching have been 
made and armor plate as well as other high strength 
castings lias been produced from low alloy steels show¬ 
ing physical properties and characteristics equivalent to 
those of steels containing considerably more alloy, which 
had in the past been heal treated by only air cooling or 
annealing. Since several foundries are now equipped 
with liquid quenching facilities, there seems little doubt 
that many small castings will be produced in the future 
from lower alloy steels, whereas in the past they were 
produced from more expensive alloys. Because of these 
savings, for the same physical characteristics in the cast¬ 
ings, the foundries having liquid quenching equipment 
will operate at an advantage. It appears that the foun¬ 
dry industry will lake greater advantage of proper heat 
treatment in the future than it has done in the past. 
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AT LEFT: Electrical power room, three-strand semi-continuous rod mill, Columbia's works, Pittsburg, California. 
AT RIGHT: Steel rods being processed through the looping stands of three-strand semi-continuous rod mill. 


The many uses of castings in the war program for 
ship work, ordnance, engines, hydraulic machinery, etc. 
have clearly demonstrated the utility of this type of 
product. Many designs have incorporated castings, forg¬ 
ings and rolled products in one integral unit of welded 
construction. 

CONSERVATION OF STRATEGIC MATERIALS 

Early in 1941, programs for the conservation of 
strategic alloys were placed in effect by all steel com¬ 
panies. A critical review of all practices was made to 
effect reductions in the consumption of such alloys as 
manganese, silicon, nickel, aluminum, chromium, tin. 
etc. Specifications and practices had to be modified 
rapidly. It was due to the success of these programs 
that steel production continued to increase without im¬ 
pairment of quality, in spite of the reduction in the 
supply of these critical materials. 

Mention already has been made of the substitution of 
NE for SAE steels and the attendant ramifications. 

GALVANIZED SHEETS AND TIN PLATE 

Galvanized sheet production was curtailed in 1941 
by the zinc shortage and by the increase in requirements 
for non-ferrous brasses, bronzes, etc. Tin, which had for 
years been used in amounts from 0.50 to 1.50 per cent 
in galvanized coatings, has been so critical that its use 
in galvanizing operations has been forbidden. In spite 
of the fact that no tin can be used in galvanized coat¬ 
ings, a coating has now been developed without the use 
of critical alloys which is apparently equal in all re¬ 
spects to the previous spelter composition. Within 
recent months the zinc situation has eased somewhat, so 
that a greater variety of products can be produced with 
zinc coatings now than previously. 

Many changes in composition of the brasses and 
bronzes were required as a result of the shortage of the 
critical materials, particularly zinc and tin, so that prac¬ 
tically every industry which uses moving equipment was 
affected to some degree. Major decisions were required 
on suitability of substitutions, particularly on bearings 
and bushings of heavy equipment, where breakdowns 
would result in costly delays and serious loss of produc¬ 
tion. It w r as through the coordinated efforts of the tech¬ 


nical men of the various industries that sound judgment 
was used in effecting these changes. 

Early in the war period limitations were placed upon 
the amount of tin coating which could be placed upon 
steel sheets for tin plate. Subsequently the shortage of 
tin became so critical that the operation of many hot 
dip tinning plants had to be curtailed or abandoned. 
M uch of the tin plate has been electrolytically tinned 
since the war started. This circumstance has also re¬ 
sulted in practice improvements, both with respect to 
electrolytic tinning and other coatings. 

HOT ROLLED STRIP 

Practically all of the hot rolled strip mills in the 
country were converted to the production of ship plate 
early in the war. and it is only recently that some of the 
eastern mills are again producing hot rolled strip for 
sheets. The production of plate steel on the Pacific 
Coast at Kaiser's Fontana Plant and at the E. S. Govern¬ 
ment owned Geneva Works, operated without profit by 
a subsidiary of the E nited States Steel Corporation, in 
addition to some curtailment of the ship-building pro¬ 
gram has made this possible. In spite of this adjust¬ 
ment. there is very little hot rolled strip being shipped 
to the Pacific Coast at the present time. Columbia Steel 
Company plants at Torrance. Calif., and Pittsburg, Calif., 
each have sheet mills and produce a large variety of hot 
rolled and coated sheets. They have furnished a sub¬ 
stantial supply of sheet products for the entire Pacific 
Coast since the beginning of the war. 

With respect to sheet and strip, one of the problems 
which has been solved during the war period is the 
production of galvanized strip in coils. This product is 
now being produced by several different processes either 
for sheets or in coils. 

Another development which will be utilized in the 
commercial field after the war will be the use of higher 
tensile steel sheets. Applications will include airplanes, 
buses, structural uses in building construction, etc. The 
knowledge gained during the war period with respect to 
design of metal units, particularly in the aircraft indus¬ 
try. lias opened a new field for the use of metal in con¬ 
struction. It is believed that there is a definite place for 
high tensile products, both coated and uncoated, in many 
applications. (Continued on Pnge 17) 
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Neohipparion, A Three-Toed Horse 

By CHESTER STOCK 


N O other lineage of mammals illustrates quite so 
clearly or so fully its growth or evolution in geo¬ 
logic time as that of the horse. In the history of the 
Equidae many forms antecedent to the living animal are 
now known, each marked by readily identifiable charac¬ 
ters in the teeth, skull and skeleton. From Eohippus , 
the “dawn horse” of approximately 50 million years 
ago, to the equines of todays a score or more different 
kinds of genera and numerous species of extinct horses 
have been described. The changes that have produced 
the large and specialized animal of today from the 
diminutive and distinctly less specialized Eocene ancestor 
of long ago are demonstrated by an amazing array of 
fossil remains, found for the most part in the land-laid 
formations of the western United States. 

Tracing the evolution of the Equidae involves not only 
a determination of those kinds of horses that were in 
the lineal descent to modem Equus, but. likewise, a rec¬ 
ognition of the types that belonged to collateral branches 
of the family tree. Among the latter are the hipparions 
and their offspring of the Pliocene. These horses, on the 
basis of the progressive characters of their teeth, were 
once regarded as ancestral to the existing Equus. They 
are, however, creatures that have persistently retained 
three toes in front and hind feet, although the side toes 


are elevated above the ground and no longer function 
as supporting elements of the foot. In the retention of 
the lateral digits the hipparions were distinctly less pro¬ 
gressive than the contemporary and monodactyl Pliohip- 
pus, and it is from the latter that Equus is now regarded 
to have sprung. 

The hipparion group persisted through the Pliocene, 
but disappeared with the coming of the Pleistocene or 
Ice Age. at least in North America. During the late 
Miocene or early Pliocene, the true hipparions are found 
in North America and Eurasia. By the middle of this 
epoch, perhaps eight or nine millions of years ago. these 
horses gave way to the larger, heavier neohipparions 
which were characteristically North American in distri¬ 
bution. They have been found fossil, for example, in 
Florida. Texas, the western Great Plains, the Great Basin 
province, California and Mexico. Although described 
from a number of localities, nowhere has a specimen 
been found sufficiently complete to permit the construc¬ 
tion of a mounted skeleton. 

During one of the early expeditions of the Division of 
the Geological Sciences, California Institute, well-pre¬ 
served materials of the species Neohipparion leptode 
were uncovered in the middle Pliocene, Thousand Creek 
deposits of northwestern Nevada. These have now been 
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prepared by E. L. 

Furlong, and an 
exceptionally fine 
skeleton (Figs. 1 
and 2) the first of 
its kind, has been 
mounted by Wil¬ 
liam Otto, prepar- 
ator in Vertebrate 
Paleontology. 

The skull in this 
animal is of an 
adult male. The 
skeleton as it 
stands compares 
in size with that of 
the Burchell zebra, 
being a trifle over 
3 feet 9 inches, or 
approximately 
IIV 2 hands, tall at 
the withers. How¬ 
ever. the propor¬ 
tions of this Plio¬ 
cene horse are no¬ 
ticeably different 
from those of mod¬ 
ern Equus. A strik¬ 
ing difference is 
seen immediately 
in the small size 
of the head. In the 
fossil specimen the 
skull is distinctly 
smaller in relation 
to the size of the 
body than it is in 
the zebra. While 
the body is pro¬ 
portionately as FIG. 2 

long as in the Bur¬ 
chell zebra, the sides are flatter, the chest appearing 
narrower and “slab-sided.” The limbs are, likewise, dif¬ 
ferently proportioned, the principal bones of the fore 
and hind feet being very much longer in relation to the 
arm and thigh bones, respectively, than they are in the 
zebra. This extra length in the feet of Neohipparion 
caused its limbs to be some six per cent longer, in rela¬ 
tion to the size of its bodv than even the highly-special¬ 
ized limbs of the modern race horse. The side toes are 
beautifully preserved, and. as shown in the skeleton, are 
distinctly shorter than the middle toe. They do not touch 
the ground. The hoof of the third or middle digit is 
larger than in the zebra, and shows a small median 
fissure. In running. Scohipparion could probably exceed 
the speed of the zebra, at least for short distances. 

The mammalian associates of Neohipparion leptode, 
when it roamed the grasslands in what is now the arid 
Thousand Creek region of northwestern Nevada, were 
the more progressive horse. Pliohippus. short-legged rhi¬ 
noceroses, large camels, curious twisted-horned antelopes, 
peccaries, cats, dogs, badgers, and rodents. 


journey. Will this result in improving and increasing 
our mental ability, with beneficial progress? 

PROSPERITY—DEPRESSION 

Vie have seen that many of the notable civilizations 
of early history, the Egyptian, the Carthaginian, the 
Chinese, the Incan, and the Homan, during the height 
of their power, built hard surfaced roads over which 
the civilizing influences from any portion of the empire 
could flow to any other portion. All of these early civ¬ 
ilizations reached a peak and declined, their road sys¬ 
tems deteriorating with them. It is impossible to deter¬ 
mine which was the cause and which the effect, but it is 
interesting to note that a decline of one element accom¬ 
panied a decline of the other. 

In the early 19.30’s the United States experienced tin- 
worst depression in its history. The depression was more 
than nation-wide; it was world-wide, and many able stu¬ 
dents marked it as the beginning of the end of our mod¬ 
ern civilization. Road building decreased materially in 
the United States in this period. There was very little 
new construction, and many existing roads were allowed 
to deteriorate through lack of maintenance. Later, a 
definite increase in road building occurred, which in 
turn, was greatly slowed by war activity. In spite of this 
cheek, some major projects, such as the Alaska and Pan- 
American Highways, have been materiallv rushed for¬ 
ward. ami we have a very practical hope in the years to 
come of greater and more extended international high¬ 
way travel than ever, it has often been contended that 
these international highways may constitute one of the 
greatest civilizing influences of modern times, and it 
seems not too much to expect that we may still progress 
with roads. 


Progress with Roads 

(Continued from Page 8) 

measuring space with time. Perhaps we are confronted 
with the need of more highly developing a mental pro¬ 
cess by which, given walking, driving and living speed, 
we may arrive at the minimum of time for a given 


Buried Voice Channels 

(Continued from Page II) 

amount of protection desired against possible damage to 
the cable. Even at these depths some little trouble is 
caused by lightning in those areas where electrical storms 
are common. A number of installations have been made 
in which one or more copper lightning-protection or 
shield conductors have been buried above the cable, but 
these have not been completely effective. Some considera¬ 
tion is now being given to the use of a copper sleeve 
covering the normal lead sheath of the cable itself. 

To determine the existence of current on the cable 
sheath, a recent installation was equipped with test points 
approximately every 3,000 feet. At these locations, two 
wires permanently attached to the cable sheath. 10 feet 
apart and insulated from the earth, were brought to the 
surface and terminated in a housing for the convenience 
of the tester who makes periodic checks of the current 
flowing on the cable sheath. Periodic tests are necessary, 
for. despite the fact that the cable is buried, there are a 
number of causes for changes in the effectiveness of the 
insulation, not the least of which are the rodents or 
pocket gophers previously mentioned. Only that part of 
the United States roughly east of the Mississippi River, 
exclusive of an area in the Southeast, is free from these 
pests. 

GAS PROTECTS CABLE FROM MOISTURE 

Since the paper insulation of the cable conductors 
readily absorbs water, even effort must be made to ex¬ 
clude moisture. Even a small amount of moisture reduces 
the insulation resistance and a little bit more may short- 
circuit two or more conductors and put circuits out of 
service. To protect the most important cables from the 
entrance of moisture and to provide a means of detecting 
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a sheath break before an interruption of service occurs, 
the cables are frequently maintained under gas pressure. 
Nitrogen gas, free from moisture, is used since it is inert, 
non-toxic, and relatively inexpensive. An underground 
cable is normally maintained under nine pounds per 
square inch pressure. Through a Bourdon tube and elec¬ 
trical circuit arrangement, an alarm is sounded in the 
control office when the pressure in the cable has dropped 
to six pounds per square inch because of a leak. By 
making accurate mercury-manometer measurements of 
the pressure in the cable at a number of points and plot¬ 
ting a pressure gradient curve, maintenance men can 
determine the location of a leak fairly closely. This 
method of locating sheath breaks is used when the nature 
of the break is such that no circuits within the cable have 
been interfered with. If the normal electrical condition 
of any circuit in the cable is changed, electrical tests pro¬ 
vide a much faster means of determining the location of 
the trouble. Very small holes leak gas so slowly that 
many hours, possibly several days, may elapse before 
the pressure has dropped sufficiently to actuate the gas 
pressure alarm. However, gas escaping through the 
sheath break prevents the, entrance of moisture, if the 
hole is small and the water pressure on the cable is less 
than that of the gas. A desiccant such as anhydrous cal¬ 
cium sulphate or colloidal silica is used to absorb mois¬ 
ture from the paper conductor insulation when a sheath 
opening is made for splicing or maintenance purposes. 
SURFACE WATER ALSO PROBLEM 

In hilly or rolling country it is necessary to restore 
the right-of-way after the passage of the plow train to its 
original condition as nearly as possible. The cut made 
by the plow share disrupts the normal drainage and 
creates a soft channel through the earth. Check dams of 
many types of materials, earth fdls, contour plowing, new 
channels, etc., may be resorted to in order to retard ero¬ 
sion and force the run-ofF water to follow some course 
other than along the cable. Quick growing grasses and 
other vegetation are also used to hold the soil in place. 
Protective measures may be required for several years 
after the ground has been disturbed before the situation 
is again stabilized. 

When ravines, streams, marshes, rivers, bays or similar 
obstacles must be crossed, a number of different methods 
and types of construction may be used. In certain in¬ 
stances, as has already been mentioned, the cable may he 
plowed beneath the surface of stream beds. In other 
cases, one of the many types of submarine cables may be 
the most practical means of crossing. Anything from a 
string of floating oil drums to a specially equipped boat 
or barge may be used in placing submarine cable, de¬ 
pending upon the conditions. Sometimes, instead of 
using a submarine cable, a land type cable is attached to 
a bridge or placed on a self-supporting structure of its 
own. The method of crossing chosen is based on a study 
of possible causes of damage to the cable, hazards to the 
continuity of the circuits, economics, and future plans of 
the public and the telephone company. 

BURIED CABLES FOR LONG DISTANCES 

Buried cables are particuarly adapted to long loll 
routes involving many circuits. They are used across 
mountains, plains, agricultural land, and desert areas. 
Sometimes direct routes are the most economical; hence 
the cable may not follow highways or railroads hut cross 
country after the fashion of the crow and the airlines. A 
strange combination of tractors, heavy trailer equipment, 
and cable reels, far from the beaten path, may seem at 
first to present an incongruous scene, but it may be just 
another plow train burying telephone cables for the most 
progressive telephone system in the world and for the 
most talkative people in the world. 


Steel in the War 

(Continued from Page 14) 

Specifically with respect to the West Coast, there are 
now several steel producing plants and many steel fabri¬ 
cators with up-to-date mills and shops which have the 
latest equipment and facilities for the production of steel 
and its products. Columbia’s new rod mill at Pittsburg 
Works is considered to be the finest mill in the United 
States at present. Geneva Steel Company at Provo, Utah, 
and Kaiser Steel Company at Fontana, California, both 
have the latest equipment in structural mills. AH up and 
down the Pacific Coast, there are a great many steel, iron, 
and non-ferrous foundries which can produce practically 
every type of casting. 

With respect to steel fabrication, it may be said that 
products of practically every type are produced on the 
Pacific Coast, some in large and others in small quanti¬ 
ties, including automobile assemblies, road building 
equipment, stoves, refrigerators, ships, hydraulic equip¬ 
ment, and many others. 

The steel industry realizes that the postwar period 
will be a challenge. It has great productive capacity 
which must operate at a reasonable rate to avoid excessive 
overhead cost and to compete with other metal industries 
which now also have great productive capacities. Alumi¬ 
num, magnesium, and plastics are all potential or active 
competitors with steel in certain applications. New uses 
will be found for all of these materials, and it is pos¬ 
sible that the peacetime markets will be expanded to 
make them serve the requirements of mankind in ever 
increasing measure. 


ALUMNI NEWS 


CALIFORNIA TECH CLUB, WASHINGTON, D. C. 

T HE Washington California Tech Club held a dinner 
meeting on Thursday, November 16, at the 2400 Hotel 
with 75 members and guests present. Dr. Robert A. 
Millikan, chairman of the Executive Council of the Cali¬ 
fornia Institute of Technology, and Dr. Frank B. Jewett, 
’98, were guest speakers. The meeting was planned to 
coincide with Dr. Millikan’s attendance at the Fall Meet¬ 
ing of the National Academy of Sciences of which Dr. 
Jewett is president. 

Both speakers discussed the role of science and en¬ 
gineering in modern war. Dr. Millikan told of the Insti¬ 
tute’s enormously expanded program for the develop¬ 
ment and production of the instruments of war, includ¬ 
ing rockets and anti-submarine equipment. Dr. Jewett, 
who is a member of the National Defense Research Com¬ 
mittee of the Offiee of Scientific Research and Develop¬ 
ment, gave a comprehensive picture of the nation’s war 
research organization. 

Brief talks also were made by Dr. R. W. Sorenson, 
head of the department of Electrical Engineering, and 
by Dr. Theodore von Karman. director of the Guggen¬ 
heim Aeronautics Laboratory, both of whom are pre¬ 
sently engaged in war research work in the East. Dr. 
Jewett was introduced by Dr. Richard C. Tolman, Dean 
of the Graduate School, who now is vice-chairman of 
the N.D.R.C. The meeting chairman was F’rederick J. 
Groat, ’24, president of the California Tech Club of 
Washington. Club Secretary.: Baker Wingfield, ’28, 613 
Knollwood Drive, Falls Church, Virginia. Telephone: 
Falls Church 2110-J. 
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ATHLETICS 

By H. Z. MUSSELMAN, 

Director of Physical Education 

ITH a third of the basketball season past, Cal¬ 
tech’s record shows two wins and three losses. 

After opening the season with an 84-36 victory over 
Vultee, the team dropped close contests to U.S.C. 46-39 
and Santa Ana Army Air Base 55-52. Bouncing back in 
the win column, the Engineers defeated Camp Ross 
47-43, but were on the short end of the return match 
with Camp Ross 58-51. 

Coach Shy still has to arrive at a regular starting 
lineup. Co-Captains Hugh West forward and Paul Nieto 
guard, together with center Bemie Wagner, have started 
all games. Stuart Bates and John Scbimenz have been 
alternating at the other forward spot, with Dennis Ahern 
and Jerry Schneider battling for the guard spot. 

The team is playing a fast and aggressive type of ball, 
and has scored an average of 55 points per game. Hugh 
West has led the scoring in all games and has an average 
of 18 points per game. However, lack of height has 
proved the real weakness of the team, and has been a 
real handicap, for the ability of lengthy opponents in 
controlling the ball off both backboards has been a con¬ 
tributing factor in all the defeats. 

Coach Dr. Hane’s cross country runners placed well 
in all meets. Victories were registered against Compton 
J.C. 27-28 and 26-29, U.C.L.A. 18-42 and Oxy 25-32 
while Redlands led by Roland Sink, a V-12 trainee and 
the former U.S.C. distance runner, trounced the Beavers 
25-30 and 24-31. George Gill, Tech ace, placed first in 
all meets except those against Redlands. A four way 
meet at U.C.L.A. found Redlands again victorious with 
31 points, Caltech second with 40, while Oxy and 
U.C.L.A. tied for third with 72 points apiece. 


Progressive Education 

(Continued from Page 3) 

institution that proposes to maintain decent standards of 
professional work. When the war is over, the Institute, 
in all probability, can continue to select from applicants 
for admission a full freshman class of adequately pre¬ 
pared students. But it can do so only by a drastic 
process of selection; and unless what seems to be a 
pretty general trend in high school education is reversed, 
a larger and larger number of high school graduates 
who are potentially good engineering and scientific mate¬ 
rial will be automatically excluded from consideration. 

The four-year professional courses are continually 
working witb the problem of not enough time for all 
that should be done. Surely the solution is not to dilute 
and superficialize the work of the high schools. Readers 
of Engineering and Science may well give serious thought 
to this whole problem. As citizens and taxpayers they 
have a legitimate concern with whether the public schools 
are giving them their money’s worth. If they have chil¬ 
dren, they have a more immediate concern; and if they 
have any doubts about the adequacy of the grade and 
high school education that their sons and daughters are 
receiving, then let them do something about it. 


ALUMNI DINNER DANCE 

The Annual Alumni Dinner Dance will be held Feb¬ 
ruary 10 at the Oakmont Country Club in Glendale. Bob 
Mohr’s orchestra will provide the music and the party 
will be informal. Dinner will be served at 8:00 P.M. 
Dancing will be from 9:00 P.M. to 12:30 A.M. Tariff 
for dinner and dancing will be $6.00 per couple; for 
dancing only, $2.40 per couple. Reservations should be 
made immediately through the Alumni office. 



PERSONALS 

1921 

ALLIN CATLIN is a lead engineer in 
the North Hollywood district of the South¬ 
ern California Telephone Company. 

1922 

K. A. LEARNED is a district engineer 
in the Alhambra area of the Southern Cali¬ 
fornia Telephone Company. 

1923 

DONALD SCOTT is at the Johnson 
Foundation of the University of Pennsyl¬ 
vania at Philadelphia, Pa. 

1925 

M. E. SALSBURY has been made presi¬ 
dent of the Los Angeles Section American 
Society of Civil Engineers at a recent 
meeting. C. W. Sopp, ’17, was elected a 
vice-president and Arthur Pickett, '24, 
secretary. 

MAJOR J. J. DEVOE, Signal Training 
Battalion at Camp Crowder, was in south¬ 
ern California on business for the govern¬ 
ment. 

GLENN M. SCHLEGEL is now with 
Union Iron and Steel Company in Los 
Angeles as assistant manager in charge of 
operations. 

1926 

HERBERT V. INGERSOLL, a prisoner 
of the Japanese, has sent his wife a mes¬ 
sage, through an intercepted propaganda 
broadcast from Japan, stating he is in 
good health, uninjured and is receiving 
letters and personal boxes. 

ERNST MAAG in December was made 
vice-president of the Structural Engineers 
Association of Southern California. 


1927 

CAPTAIN FRANK S. HALE is “some¬ 
where in Belgium” doing photo interpre¬ 
tation which keeps him well informed on 
our part in this campaign and as he says, 
“makes him prouder than ever to be an 
American.” 

1928 

HUGH HOSSACK is a lead engineer at 
the Van Nuys office of the Southern Cali¬ 
fornia Telephone Company. 

1929 

LIEUTENANT (j.g.) HAROLD COR¬ 
BIN is on a destroyer in the South Pacific 
engaged in anti-submarine warfare. 

RAYMOND KIRCHER has joined the 
vacuum tube development department of 
the Bell Laboratories. 

1930 

CAPTAIN LAWRENCE NYE, U.S.A., 
sent greetings on Christmas Day from his 
station in Australia to his family in Los 
Angeles. 

1931 

DR. CHARLES KIRCHER is the father 
of a new daughter, Josephine McCullom, 
born in October. Dr. Kircher is associated 
with the Du Pont Company. 

1932 

E. C. KEACHIE is a Captain in the 
Engineers Corps, U.S.A., with headquarters 
in San Francisco. 

THOMAS F. ANDERSON is working 
with viruses and the electron microscope 
at the Johnson Foundation, University of 
Pennsylvania. 

PHILIP SCHOELLER is associated with 
American Arabian Oil Co., Saudi Arabia, 


having arrived there the middle of Sep¬ 
tember after 45 days of travel. Mr. Schoel- 
ler is doing engineering in non-processing 
construction such as the pier, salt water 
intake, roads, pipe lines, etc. 

ERIC J. MILES is now with Mellon 
Securities, Pittsburgh, Pa., as assistant to 
the vice-president in charge of investment 
counsel. 

1934 

ROBERT SCHRECK is district engineer 
for the Orange County district of the 
Southern California Telephone Company. 

1935 

ROBERT P. JONES, U.S.N.R., was re¬ 
cently promoted to full Lieutenant. In 
September he became father to a second 
son. 

PERRY POLENTZ is connected with 
McKinney and Co., management consult¬ 
ants, San Francisco, Calif. 

JAMES N. SMITH, engaged on a war 
research nroject for Columbia University, 
has returned to southern California and 
is now working for Caltech on a war re¬ 
search project. 

DR. JESSE E. HOBSON has taken over 
the position of director of the Armour Re¬ 
search Foundation in Chicago. He was 
formerly head of the electrical engineering 
department at Illinois Tech, during which 
time he also was director of the Army 
Signal Corps training program. Dr. Hob¬ 
son was responsible for the opening of two 
new college graduate training programs at 
Commonwealth Edison and Allis-Chalmers 
in which industrial employees work toward 
advanced college degrees in their own 
plants. 
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J 936 

WATERED E. SWANSON hat the re¬ 
sponsible position of assistant chief of 
operations with the grade of senior civil 
engineer in the Sacramento district office 
of the U. S. Engineers. The district in¬ 
cludes central and northeastern California, 
northern Nevada, Utah, western Colorado, 
and southeastern Wyoming. 

RAYMOND BOOT! IK, U.S.N.R., has 
been made full Lieutenant. Letters from 
him are V-mailed front Ausiralia. 

FRANK BRINK, JR., is at the Johnson 
Foundation, University of Pennsylvania, 
Philadelphia, Pa. 

1937 

El) JfORKEY is secretary of the Los 
Angeles Chapter of the Institute of Aero¬ 
nautical Science. 

WENDELL B. MILLER is outside plant 
engineer for the Alhambra district of the 
Southern California Telephone Co. 

1938 

DR. JOHN C. LILLY for nearly three 
years has been doing research in high 
altitude physiology, oxygen supplies, etc., 
under the committee on aviation medicine 
of the commjtte of medical research, of tlx; 
Office of Scientific Research and Develop¬ 
ment at the University of Pennsylvania. 
Dr. Lilly lias carried on this work as a 
fellow in biophysics. 

DR. JAMES WATSON, formerly en¬ 
gaged in research at the Johnson Founda¬ 
tion, University of Pennsylvania medical 
school, has now completed his interneship 
at the Massachusetts General Hospital in 
Boston. 

STANLEY T. W01.FBERG is the father 
of Joel Alan, horn November 4, 1944. 

HERBERT ELLIS was presented with a 
baby daughter, Jean Palmer, horn on De¬ 
cember 4, 1944. 

ROLAND G. STONE and Miss Barbara 
Delbert were united in marriage in a 
formal ceremony at All Saints Episcopal 
Chinch, Pasadena, on December 2. 1944. 
Mr. and Mrs. Stone will make their home 
at Jnyokern where Mr. Stone is employed 
on one of the Caltech projects. 

CAPTAIN A. E. DU FRESNE gives us 
his impressions briefly of the European 
countries where duty has taken him. Cap 
tain Du Fresne writes that sunshine is 
“rationed” in England and France on a 
strict basis hut that the people of these 
countries have given them a reception that 
has far more than made up for the de¬ 
ficiencies in the climate. 

ROBERT S. CUSTER has been trans¬ 
ferred back to the New' York office of the 
Texas Company, after several months in 
Long Beach, Calif. 

WILLIAM FREEIIE is now an indus¬ 
trial engineer for North American Avia¬ 
tion in Inglewood, Calif. 

1939 

MAJOR PAUL C. ENGELDER is the 
father of Paul Coolidge Engelder, horn 
on October 15, 1944. Major Engelder is 
in the Southwest Pacific with the Marine 
Corps. 

JAMES W. BRAITHWAITE is a me¬ 
chanical engineer, working at the Caltech 
wind tunnel and also instructing at the 
Institute. 

JAMES E. STONES is the father of 
Judy, his third child, who arrived in Octo¬ 
ber at their newly purchased home in 
Weatherford, Okja. 

1940 

CHARLES PAYNE became father to a 
second son born November 11, 1944. 
Charles is a Seaman Second Class in train¬ 
ing at Farragut, Ida. 


The KINNEY GROUP 

1800 Men serving their old 
customers -- welcoming new 



KINNEY IRON BOI(kS 

Meehanite Metal and Grey 
Iron Castings—1 ounce to 30 
tons. One of the largest and 
most modern foundries on 
the Pacific Coast. Meehanite 
castings are made in the fol¬ 
lowing processes — General 
Engineering Meehanite (in¬ 
cluding pressure resisting), 
Chemical Resisting Meehan¬ 
ite, Wear Resisting Meehan¬ 
ite, and Heat Resisting 
Meehanite 

2525 EAST 49TH STREET 
LOS ANGELES 



NATIONAL All«« HAFT 
EQUIPMENT CO. 

Over 400 employees special¬ 
izing in production machine 
work, dies, jigs and fixtures; 
adequately housed in a plant 
covering an entire block. An 
organization capable of un¬ 
dertaking many types of 
manufacturing problems. Hy¬ 
draulic presses, large planers 
and large milling machines 
permit work of all sizes 

275 NORTH AVENUE 19 
LOS ANGELES 

Wendell H. Kinney, Stanford, '21 
Roland T. Kinney, Stanford, '22 
Bryant E. Myers, Cal Tech, '34 
C. Vernon Newton, Cal Tech, '34 



KINNEY ALUMINUM CO. 

“A superbly equipped foun¬ 
dry,” says one of our cus¬ 
tomers. Aluminum Alloy, 
Magnesium and Permanent 
Mold castings; quality con¬ 
trolled in our own X-Ray, 
Chemical and Physical Lab¬ 
oratories; heat treated by the 
most modern furnaces. Our 
own shop for manufacturing 
permanent molds assures de¬ 
liveries according to schedule. 

5950 SOUTH BOYLE AVE. 

LOS ANGELES 



VERNON PATTERN 
WORKS 


A plant devoted exclusively 
to wood and metal patterns. 
The first step in a service of 
“From blueprint to final 
product.” A jobbing pattern 
shop which assures the pat¬ 
tern being entirely acceptable 
to the foundry and delivered 
when promised. You are in¬ 
vited to inspect the work and 
equipment of this plant at 
any time. 

2323 EAST 27TH STREET 
LOS ANGELES 

Forbes W. Jones, Cal Tech, '35 
Leonard Alpert, Cal Tech, '43 
B. R. Ells, Throop, '10 


January, 1945 


Page 19 





What’s a formula, 
anyhow?" 


'Her...er... formula ? What’s 
that? You see, I’m a pretty new 
father. Nancy’s only three 
months old. My wife brought 
her up to Portland to see me 
when I got shore leave. She 
took sick and is in a Portland 
hospital. I’m taking the baby 
down to her gramma’s in Los 
Angeles.” 

Now you may think this quite 
an unusual situation—a sailor 
traveling on a train, alone, with 
a three months old baby, with¬ 
out even knowing her formula. 
But it isn’t. Lots of things like 
this happen every day on our 
crowded wartime trains. That’s 
why we have Passenger Aides 
on our trains that carry a large 
number of coach passengers. 
These specially trained women 
help make travel as comfortable 
as possible for women, child¬ 
ren and elderly people. 

One minute they’re fixing a 
baby’s formula, the next min¬ 



ute they’re giving first aid to 
a cut on Johnny’s leg, or help¬ 
ing care for a person who is 
not accustomed to traveling. 
Little things, perhaps. But little 
things that are mighty impor¬ 
tant to our passengers. 

Passenger Aides are just one 
of the steps we’ve taken to im¬ 
prove our service to those who 
must travel in war time. In a 
way they represent the type of 
helpful, friendly service all our 
people try to give, even though 
it’s hard these days, being as 
short-handed as we are. 

SP 

The friendly Southern Pacific 


1941 

SERGEANT RICHARD F. SILBER- 
STEIN, 1053rd Engineers Post Construc¬ 
tion and Repair Group, is in Normandy 
and with his outfit has been engaged in 
reconstruction of the harbors of Brest and 
St. Malo. 

LIEUTENANT EUGENE A. LAKOS, 
C.E.C., U.S.N.R., is stationed at the Naval 
Operating Base, Norfolk, Va., in the pub¬ 
lic works department. 

LIEUTENANT WILLIAM SCHUBERT 
is stationed at the U. S. Naval Engineer¬ 
ing Experiment Station, Annapolis, Md. 

ENSIGN NEWELL PARTCH, U.S.N.R., 
is stationed at David Taylor Model Basin. 
Carderock, Md. 

LIEUTENANT D. C. CAMPBELL. 
U.S.N.R., is stationed at David Taylor 
Model Basin, Carderock, Md. 

1942 

LIEUTENANT WAYNE MACROSTIE, 
U.S.N.R., after a short training period at 
Norfolk, Va., in June 1942, was ordered 
to duty as a Civil Engineer Corps officer 
in the Caribbean area. Since that time 
he has been doing construction and main¬ 
tenance work in that area. 

SECOND LIEUTENANT ALFRED 
LANDAU, Ordnance Department, U.S.A., 
sends Christmas greetings from Holland. 

LIEUTENANT (j.g.j ERWIN LAR¬ 
SON, U.S.N.R., is at the Shoemaker Hos¬ 
pital at Tracy, Calif., recuperating from 
illness contracted in the tropics. He had 
been with the Seabees in the South Pa¬ 
cific for 23 months. 

LIEUTEANT EARLE A. CARR, U.S. 
N.R., is stationed at the Massachusetts 
Institute of Technology, attending radar 
school. 

GORDON WOODS is the father of a 
son born on November 24, 1944. Gordon 
is a marine engineer at Kaiser Inc., Rich 
mond, Calif. 

1943 

ENSIGN E. P. FLEISCHER is stationed 
at Massachusetts Institute of Technology, 
after four months at Harvard. When train¬ 
ing is completed Ensign Fleischer will be 
qualified as a radar officer. 

ENSIGN 0. J. MEAD is serving as an 
instructor at Massachusetts Institute of 
Technology, Cambridge, Mass. 

1944 

ENSIGN WARREN KOTT has been 
assigned to duty in naval communications 
at Washington, D. C., but expects trans¬ 
fer to the Pacific area. 

ENSIGN WM. P. BAIR was back on a 
10-day leave to California to spend the 
holidays. He has been at Columbia Mid¬ 
shipman’s School (Prairie State), took 
sub-chaser training at Miami, then at¬ 
tended Cleveland Diesel School at General 
Motors plant. Ensign Bair will return to 
Chicago to be assigned to duty on a 
P.C.E.R. as chief engineering officer. 

ENSIGN WILLIAM II. BOND, having 
had the same training as Ensign Bair, is 
to be assigned on a P.G.M., in Wisconsin. 

ENSIGN WILLIS BUSSARI) received 
his commission at Prairie State and is now 
at submarine school. New London, Conn. 

ENSIGN BRUNO PILORZ also received 
his commission at Prairie State and is 
now at submarine school. New London. 
Conn. 

ENSIGN WINFIELD HUGHES, com¬ 
missioned at Prairie State, is assigned to 
a destroyer on the Atlantic. 

ENSIGN CARL OLSON, commissioned 
at Prairie State, was on duty on a mine¬ 
sweeper. He is now at the sub-chaser 
school in Miami, Fla. 

R. W. PROTZEN was married on De¬ 
cember 8. He is associated with Standard 
Oil of California in their San Francisco 
office. 
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Giving Specifications 
and Applications 


The strength and corrosion resisting qualities 
of Oldsmoloy — chrome-nickel-molybdenum 
bronze — permit its use as machine fittings 
and centrifugal pump parts for the handling 
of saline solutions, dilute sulphuric acid and 
other chemical solutions. 


Oldsmoloy is non-magnetic, non-carbonizing, 
It welds readily and machines easily. 


Southgate, Calif. 


8686 Rheem Ave. 


MARINE SHIP INSULATION Meets Every Test 


an important job well on hundreds 
of ships. For the best, specify Marine. 


On every sea, in every clime, long-lasting, 
sturdy Marine insulation is on the job 
24 hours a day in hundreds of ships. For 
boilers, fuel pipes, stacks, hot and cold 
water pipes, and steam lines. Marine 
insulation meets every test. Marine 
engineering skill and workmanship, 
plus Johns Manville materials, are doing 


ENGINEERING & SUPPLY COMPANY 

941 EAST SECOND STREET • LOS ANGELES • MICHIGAN 8071 
640 BROAD AVENUE • WILMINGTON • WILMINGTON 0678 







HOLD A PROMISE FOR TOMORROW 
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Familiar sight at American military bases all 
over the world is the U. S. Navy 20'x56' steel 
arch rib Quonset Hut and its big brother, the 
40'xl00' arch rib warehouse, both made by 
Stran-Steel and shipped ready for quick assem¬ 
bly in the field. No other material can match 
Manufacturer of the u. s. Navy’s the efficiency of Stran-Steel framing on this 

Famous Quonset Hut •. i • . #tt rpi ... r 

vital assignment. *11 1 he opportunities for 
adapting Stran-Steel’s efficiency and design to 



construction in the future are limitless. Stran- 
Steel’s war-learned experience will be of high 
usefulness to architects and engineers. Inves¬ 
tigate Stran-Steel nailable joists and members 
for a permanent, fire-safe framing system for 
homes, apartments and light industrial build¬ 
ings. Stran-Steel’s flexibility in use affords 
wider latitude in design—opens up promise 
of better construction methods tomorrow. 


STRAN-STEEL 

DIVISION OF 

GREAT LAKES STEEL 
CORPORATION 

PENOBSCOT BUILDING, DETROIT 26, MICHIGAN 


L 


UNIT 


O F 


N A T I O N A 


STEEL 


CORPORATION 























